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There is a need to increase levels of production and
marketing of African indigenous crops. Currently, most
of the plants are used as feed, for traditional medicine,
cosmetics, flavours, and ornamental purposes, with a
small portion being used by the food and pharmaceuti-
cal industries. These plants can be further exploited to
improve the economy of African countries. With the
diverse range of indigenous plants in Africa, a great
potential exists for commercialisation. The commercial-
isation of these plants will create a steady income for
the rural and peri-urban unemployed people of Africa.
Plant tissue culture is one of the ways of adding value
to the wide biodiversity in African plants. The industry
would create employment in poorly-developed areas,
protect over-exploitation from the wild, maintain the
gene pool, and offer marketing opportunities. To enable
this, it is imperative to understand the strategies for
plant propagation, the risks involved in plant tissue cul-
ture, the current status of commercialisation of plants in
Africa and methods to improve commercialisation
strategies.
The continued availability of plant resources for food and
agriculture is clearly essential for global food security. The
conservation of such resources is also of paramount concern
given the alarming rate of loss of plant genetic diversity and
the need for new varieties to meet the requirements of a
growing population and the demands of changing agro-eco-
logical and social conditions. Africa is blessed with a diverse
range of indigenous plants that play a major role in many
communities. Most of the plants are used as feed for tradi-
tional medicine, cosmetics, flavours, and ornamental purpos-
es. A small portion is being used by the food and pharma-
ceutical industries. The conservation of germplasm is neces-
sary for evaluation of species and eventual product develop-
ment. Germplasm collections should be valuable and
exploitable in order for them to be economical. This paper
outlines the potential for commercialisation of both exotic and
indigenous species of plants in Africa, strategies for plant
propagation, risks involved in plant tissue culture, conserva-
tion, domestication, and commercialisation strategies.
Potential for Plant Commercialisation in Africa
There is a need to increase levels of production and mar-
keting of African indigenous crops. These food crops and
vegetables not only feed communities, but can be further
exploited to generate income for the producers. Some of the
most common indigenous food crops are Manihot esculenta
(cassava), Dioscorea spp. (yams), Xanthosoma spp.
(cocoyams) — tuber crops; Aframomum melegueta
(melegueta pepper) — a spice; Amaranthus spp. (Chinese
spinach), Vigna subterranea (Bambara groundnut),
Abelmoschus esculentus (okra), Telfairia spp. (melon),
Vernonia amygdalia (bitter leaf, chewing stick), Cucurbita
pepo (pumpkin) — vegetables, African mushrooms and
Elaeis guineensis (oil palms), a cheap vegetable oil source
with very high vitamin A in many African countries.
In Africa, most of the indigenous fruits are popularly used
as snack foods, particularly in rural areas. There is a signifi-
cant amount of trade in wild fruits at urban markets.
Unfortunately, very little is being exported. Fruits with poten-
tial for domestication are Adansonia digitata (monkey bread
tree), Annona senegalensis (wild custard apple), Dovyalis
caffra (kei apple), Ficus spp. (kikuyu fruit), Perinari curatelli-
folia (mobola plum, hissing tree), Sclerocarya birrea subsp.
caffra (marula), Strychnos spinosa (wood orange),
Mimusops zeyheri (red milkwood), Uapaca kirkiana (miom-
bo fruit tree), Vangueria infausta (mispel), Syzgium
guineense (forest waterberry), Garcinia livingstonei (African
mangosteen) and Ziziphus mucronata (jujube). Most of the
indigenous fruits have a wide variety of uses because their
seeds contain nuts and/or oils, juices, and may also be a
source for dye extraction (Mashingaidze et al. 1992, Du
Preez et al. 2003). Some of the indigenous African plants
that are used or have potential as ornamentals include
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Protea spp., Strelitzia spp., Lachenalia spp., Hypoxis spp.,
Eucomis spp., Leucadendron spp., Veltheimia bracteata,
Haworthia limifolia and Aloe polyphylla. Some of these
plants are already being exported to Europe and North
America as cut flowers or indoor pot plants. Marketing of
these plants is easy because some of them are sold
because of their medicinal properties.
There are many indigenous plants that have good essen-
tial oil properties. Despite the fact that these plants have
potential, only Artemisia afra (African wormwood) and
Cymbopogon citritus (lemon grass) are being used by com-
panies. These avenues need to be exploited by researchers.
Medicinal indigenous plants that are in short supply and of
great demand are Prunus africana, Pausinystalia johimbe
and several others listed in Table 1. The world market for
plant-derived chemicals, pharmaceuticals, insecticides, fra-
grances, flavours and colour ingredients, exceeds several
billion dollars per year (Cunningham et al. 1997). The com-
mercial uses of medicinal plants are many. These range
from herbal teas (rooibos tea, Aspalathus; honeybush,
Cyclopia sp.), health foods such as nutriceuticals to galeni-
cals, phytopharmaceuticals and industrially-produced phar-
maceuticals. Furthermore, medicinal plants constitute a
source of valuable foreign exchange for many African coun-
tries, as these are a ready source of drugs such as quinine
and reserpine. Classic examples of phytochemicals in biolo-
gy and medicine include taxol, vincristine, vinblastine,
colchicines and vanillin. Trade in medicinal plants for indus-
trial purposes is growing in volume and global trade is esti-
mated at USD 800 million per year (UNESCO 1998). If
African medicinal plants can be delivered in sustainable
quantities, they will form an important source of revenue for
Africa (Mander et al. 1995). Currently, medicinal herbs are
already available in many parts of Africa, and Table 2 shows
data collected for the region of KwaZulu-Natal, in South
Africa (Cunningham 1988).
Strategies for Plant Propagation
Traditionally, plants are produced either by sexual propaga-
tion through seeds or by asexual means from cuttings. Since
most seeds from our indigenous plants have very poor ger-
minating properties, building up a reasonable stock for dis-
tribution to farmers will be difficult for commercialisation of
Table 1: Medicinal plant species with commercial production potential
Country Species
Cameroon Garcinia afzellii, Pausinystalia johimbe, Prunus africana
Côte D’ivoire Garcinia afzellii, Monathotaxis caffra
Malawi Cassia sp. ‘muwawani’
Nigeria Garcinia afzellii, Garcinia mania
South Africa Anathema beltline, Begonia homonym, Bowiea volubilis, Dianthus zither, Haworthia latifolium, Pimpernels caffra,
Plectranthus gallants, Siphonochilus aethiopicus, Warburgia salutaris, Agathosma spp., Harpagophytum procumbens
Swaziland Alepidea amatymbica, Haworthia limifolia, Siphonochilus aethiopicus, Warburgia salutaris
Zimbabwe Warburgia salutaris, Alepidea amatymbica, Cassia abbreviata
Table 2: Medicinal herbs sold annually by herbal traders in KwaZulu-Natal, South Africa (adapted from Cunningham 1988)
Plant Name Part used Quantity (in 50kg bag)
Adenia gummifera Stem 459
Albizia adianthifolia Bark 424
Alepidea amatymbica Root 519
Bersama tysoniana Bark 295
Bowiea volubilis Bulb 257
Bulbine natalensis Bulb 240
Clivia miniata Bulb 397
Clivia nobilis Bulb 397
Cryptocarya spp. Bark 228
Discorea dregeana Whole plant 212
Discorea sylvatica Whole plant 326
Eucomis autumnalis Bulb 581
Eucomis sp. cf. bicolor Bulb 224
Gunnera perpensa Root 340
Ocotea bullata Bark 234
Rapanea melanophloeos Bark 327
Rhoicissus tridentate Root 244
Scilla natalensis Bulb 774
Senecio serratutoides Leaves/stem 340
Stangeria eriopus Root 233
Vernonia neocorymbosa Leaves/stem 216
Warburgia salutaris Bark 315
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such species. Furthermore, it is known that most of the
African indigenous plants, especially the medicinal plants,
have very long production cycles.
Modern scientific investigation has developed new meth-
ods by which plants can be propagated. This well-estab-
lished technology is called plant tissue culture or in vitro
propagation, which represents the first generation of plant
biotechnology products. Plant tissue culture is the science of
growing plant cells, tissues or organs isolated from a moth-
er plant, on an artificial medium in an enclosed environment
(George 1993). However, some herbalists believe that
plants, especially medicinal plants, become less potent
when propagated in a laboratory. It should be noted that the
tissue culture technique is similar to the traditional methods
of propagation. The study of plant physiology has enabled
scientists and growers to manipulate existing natural phe-
nomena to serve specific purposes, allowing valuable plant
compounds to be produced in vitro. To achieve this, plant
biotechnologists take cuttings from the leaf, stem or root of
the plant and introduce this cutting into a test tube or jar to
produce replicas (clones) of the same plant in a shorter time.
Plant propagation includes plant cell culture techniques
such as organogenesis and somatic embryogenesis. By far
the most common methods used in propagation is organo-
genesis. For that, a leaf, stem, node, or meristem of the
plant of interest, called an ‘explant’, is brought in first to the
laboratory. The organ is washed thoroughly under tap water
and a piece of tissue sterilised using a disinfectant, like
household bleach (Jik or Domestos) to remove surface bac-
terial or fungal organisms. The plant cutting is then intro-
duced into test tubes or jars that usually contain an agar-
based medium with nutrients and plant growth regulators
similar to those used naturally by the plant. Plant growth reg-
ulators are included in the media to induce proliferation and
eventually, rooting of propagated plants. After several multi-
plication steps, including cutting and re-planting to increase
the number of plantlets, the in vitro produced plantlets are
rooted, transferred to the greenhouse and nursery, and final-
ly to the field. It is possible to produce about 1 000 new
plants (clones) within one year from a single organ. This in
vitro propagation system has clear advantages including:
production of healthy and vigorous growing plants; produc-
tion of numerous plants within a short time; production of
plants similar to the mother plant (clones); and a propagation
system that can be used to produce secondary natural
metabolites with additional commercial value. An example of
the latter is the production of the flavonoid vanillin from cal-
lus cultures, used in the flavour and colouring industry.
Currently, there is only one big commercial tissue culture
laboratory that produces medicinal plants. Genetic
Technologies (Pty) Ltd is based in Kenya and produces
Tanacetum cinerariifolium (pyrethrum) on a large scale;
Prunus africana, Mondia whitei and several acacia species
are also in their production line.
Risks in plant tissue culture
Commercialisation of plant by tissue culture bears risks.
Among the risks are the initial cost of establishing a com-
mercial tissue culture laboratory and the problem of muta-
tions that may occur if the tissue culture protocol is not prop-
erly applied. Further risks are: possible high infection rate by
endophytes in the propagation process; high phenolic con-
tent of many indigenous plants affecting the propagation
process, lack of established commercial protocols for prop-
agation of indigenous African plants; and rooting of these
plants.
Potential of Plants for Commercialisation
Africa has established several initiatives in plant research
that can be further exploited for commercialisation (Table 3).
Successful business ventures have developed from the use
of indigenous plants in the medicinal industry in South
Africa. Table 4 lists indigenous plants used in South Africa,
Table 5 those used in the food industry, and Table 6 those
used in the ornamental industry. Economic exploitation by
small- and medium-scale entrepreneurs has been initiated in
the flower industry. For example, Ornothogalum spp., a flow-
ering bulb, Strelitzia, Clivia, Heliconia, Alpinia and Protea
spp. are plants that have well-established export markets
from South Africa and other African countries (Rybicki 1999).
Although the medicinal industry is large, it is mainly based
on harvesting from the wild, and only aloe (Aloe spp.) and
devil’s claw (Harpagophytum procumbens) are exported.
The commercial utilisation of food and food products from
indigenous plants is limited with the exception of the buchu
(Agathosma sp.) industry which has an established export
market. Economic exploitation by commercialisation of
African natural resources will promote and create wealth
from indigenous plants and ensure protection of this
resource.
Commercialisation strategies
How can in vitro propagated plants be commercialised in
Africa? Certainly, recent developments in information tech-
nology offer companies operating in Africa an opportunity to
market their products and create job opportunities for young
individuals with an interest in marketing and information
technology. Application of information technology should:
unite the seller and the buyer and advertise products; allow
access to the Worldwide Web (electronic meeting place);
and create various databases to collect and process data.
To commercialise, the market requires a constant supply
of products. This can be achieved by having semi-commer-
cial to commercial farms for growing selected species.
Planting material can be obtained from seeds or from tissue
culture. Farmers will grow an indigenous plant only if it is
known that there is a ready market for the product. This
could be attained as follows: 
(1) Establish simple, cost-effective extraction and process-
ing techniques that can be used by the local farmers,
which will add value to the product. A good example is
in the essential oil industry of South Africa where the
CSIR has commissioned eight commercial distillation
units to meet the high demand for essential oils in
Europe. A market was created and by using modern
technology and guidance, the essential oil business is
now becoming very attractive.
South African Journal of Botany 2004, 70: 109–115
Okole and Odhav112
Table 3: Status and trends in plant biotechnology research in Africa (Brink et al. 1998)
Region Country
North Africa Egypt
Morocco
Tunisia
West Africa Burkina
Cameroon
Cote d’lvoire
Gabon
Ghana
Nigeria
Senegal
East and Central Africa Burundi
Congo
Democratic Republic of Congo
Ethiopia
Gabon
Kenya
Rwanda
Uganda
Area of research
Genetic engineering of potato, maize and tomato
Micropropagation of forest trees, date palms
Development of disease-free and stress-tolerant plants
Molecular biology of date palms and cereals
Field-tests for transgenic tomato
Abiotic stress tolerance and disease resistance
Genetic engineering of potato
Tissue culture of date palms, Prunus rootstocks and citrus
DNA markers for disease resistance
Biological nitrogen fixation, production of legume inoculants, fermented foods,
medicinal plants
Plant tissue culture of Theobroma cacao (cocoa), Hevea brasilensis (rubber),
Coffea arabica (coffee), Dioscoraea spp. (yam) and Xanthosoma spp. (cocoy-
am)
Use of in vitro culture for propagation of banana, oil palm, medicinal plants
and pineapple
Plant tissue production of coconut palm (Cocos nucifera) and yam
Virus-free micropropagation of egg plant (Solanum spp.)
Production of rhizobial-based biofertilisers 
Large-scale production of virus-free banana, plantain and cassava plantlets
Micropropagation of cassava, banana, plantain, pineapple and cocoa
Polymerase Chain Reaction (PCR) facility for virus diagnostics
Micropropagation of cassava, yam, banana and ginger
Long-term conservation of cassava, yam, banana and medicinal plants
Genetic engineering of cowpea for virus and insect resistance 
Marker-assisted selection of maize and cassava
DNA fingerprinting of cassava, yams, banana, pests and microbial pathogens
Genome linkage maps for cowpeas, cassava, yams and banana
Production of rhizobial- and mycorhizal-based biofertilisers for rural markets
Well-established in vitro propagation of Faidherbia albida, Eucalyptus spp.,
Sesbania rostrata, Acacia senegalensis, in co-operation with several interna-
tional agencies
In vitro production of ornamental plants — orchids, tissue culture of medicinal
plants, micropropagation of potato, banana, cassava and yam
Supply of disease-free in vitro plants
In vitro culture of spinach (Basella alba)
Plant pathology — studies in controlling tomato rot due to Pseudomonas
solanocearum
Bioprospecting of nitrogen-fixing species
In vitro propagation of potato, soybean, maize, rice and multipurpose trees
e.g. Leucaena leucocephala
Production of rhizobial-based biofertilisers in experimental stage
Tissue culture of medicinal plants
Tissue culture research applied to teff
Micropropagation of forest trees
Large-scale production of virus-free banana and plantain and plantain and
cassava plantlets (Manihot esculenta)
Production of disease free plants and micropropagation of pyrethrum, medic-
inal plants, banana, potato, strawberry, sweet potato and sugarcane
Micropropagation of ornamentals (carnation, gerbera, anthurium) and forest
trees
In vitro selection for salt tolerance in finger millet
Transformation of tobacco, tomato and bean
Transformation of sweet potato with proteinase inhibitor gene
Production of rhizobial-based biofertilisers, and Azolla for rice cultivation
Tissue culture of medicinal plants and micro-propagation of disease-free
potato, banana and cassava
Micropropagation of banana, coffee, cassava, citrus, granadilla, pineapple,
sweet potato and potato
In vitro screening resistance in banana
Production of disease-free plants of potato, sweet potato and banana
(2) Providing readily available production technologies e.g.
by developing tissue culture protocols for most of our
economically important plants. A good example could be
cited from the CSIR’s Plant Biotechnology Unit and the
Research Centre for Plant Growth and Development of
the University of KwaZulu-Natal, South Africa. These
centres are developing commercial tissue culture proto-
cols for southern African indigenous plants. The CSIR
group has already developed 20 protocols for different
plant species.
(3) Providing attractive and durable packaging for products
and standardising most of the products.
(4) Analysing the relevance of the products, e.g. marketing
of the dietary slimming compound, P57, developed from
Hoodia gordonii.
(5) Scientific marketing of natural substitutes for chemical
products, which have a great potential in a health-con-
scious world, and highlighting environmental aware-
ness.
(6) Creating publicity by advertising medicinal and orna-
mental plants.
(7) Creating sustainable local and export markets through
our embassies, trade fairs and flower shows.
Investments have to be made by the government in
applied research to support certain sectors (e.g. pro-
duction and marketing). Financial institutions will loan
money only if the business is profitable.
(8) Encouraging entrepreneurial and business skills train-
ing.
(9) Improving local varieties and cultivars by using conven-
tional breeding methods or genetic engineering
approaches in the ornamental, fruit and vegetable
industry.
(10)Supporting of recombinant DNA technologies to
improve crops and identify gaps, and determining which
genotypes should have high priority, as well as identify-
ing other plant families with similar traits.
(11) Using functional genomics technology (DNA micro-array
and proteomics) to isolate useful genes and small mol-
ecules for the pharmaceutical industry from Africa’s
indigenous plants.
Whilst financial gain is an incentive for communities to
retain a knowledge base and improve their cash flow, over-
exploitation can, unfortunately, destroy their resource base.
If a business becomes profitable and very lucrative, it may
result in depletion of the resource on which the business
was based.
Reserves of herbs and stocks of medicinal plants in Africa
are already diminishing and in danger of extinction. This is
an outcome of the growing trade demand for cheaper
healthcare products and new plant-based therapeutic mar-
kets, in preference to more expensive target-specific drugs
and bio-pharmaceuticals. This loss has acquired critical pro-
portions in the essential sectors of food and healthcare, and
the detrimental impact is becoming visible. Therefore, con-
servation is vital because of: high growth exploitation (many
people are becoming more health conscious); environmen-
tally unfriendly harvesting techniques; loss of growth habitat
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Southern Africa Madagascar
South Africa
Zambia
Zimbabwe
Tissue culture programme supporting conventional production of disease-free
rice and maize plantlets and medicinal plants
Production of biofertilisers to boost production of groundnut (Arachis
hypogea), Bambara groundnut (Vigna subterrranea)
Maize, wheat, barley, sorghum, lupin, sunflower, sugarcane
Vegetable and ornamentals: potato, tomato, cucurbits, ornamental bulbs, cas-
sava and sweet potato
Fruits: apricot, strawberry, peach, apple, table grapes, banana
Molecular marker applications
Diagnostics for pathogen detection
Cultivar identification — potato, sweet potato, ornamentals, cereals, cassava
Seed-lot purity testing — cereals
Marker-assisted selection in maize, tomato
Markers for disease resistance in wheat, forestry crops
Tissue culture
Production of disease-free plants — potato, sweet potato, cassava, dry
beans, banana, ornamental bulbs
Micropropagation of potato, ornamental bulbs, chrysanthemum, strawberry,
apple rootstocks, endangered species, coffee, banana, avocado, blueberry,
date palm
Embryo rescue of table grapes, sunflower and dry beans
In vitro selection for disease — tomato nematodes, guava wilting disease
Long-term storage — potato, sweet potato, cassava and ornamental bulbs
In vitro gene bank collections — potato, sweet potato, cassava, ornamental
plants
Forest trees, medicinal plants, indigenous ornamental plants
Micropropagation of cassava, potato, trees (Uapaca), banana
Hosts gene bank of plant genetic resources for Africa
Genetic engineering of maize, sorghum and tobacco
Micropropagation of potato, cassava, tobacco, sweet potato, ornamental
plants, coffee
Marker-assisted selection
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of many of our indigenous plants; unmonitored trade in
medicinal plants; predominance of introduced crops that are
more vigorous than indigenous crops; and high demand for
plant-based therapeutic products
Conclusion
The millions of malnourished people in Africa need to be fed.
Various initiatives to feed, clothe, house and employ people
are currently underway on the continent. Commercialisation
of African plants can be seen as an opportunity to benefit
people on the continent. The industry will create work for the
rural and peri-urban unemployed people. Employment
secures a regular income, which in turn maintains a steady
and healthy diet. Health improvement and attitude shifts are
clearly evident in previously unemployed people who start
earning a regular salary. Commercial laboratories also play
a role in creating, among their employees, an awareness of
Africa’s rich biodiversity. It also reduces the pressure on
plants in the wild, thereby protecting the diverse flora.
Techniques for commercialisation demand advanced tech-
nology and this will encourage science and technology pro-
Table 4: A selection of indigenous medicinal plants used in South Africa (Coetzee et al. 1999)
Species Family Popular name
Agathosma betulina Rutaceae Buchu
Agathosma crenulata Rutaceae Buchu
Aloe ferox Asphodelaceae Bitter aloe
Artemisia afra Asteraceae Wormwood
Balanites maughamii Balanitaceae Torchwood
Bersamia tysoniana Melianthaceae White ash 
Boophane disticha Amaryllidaceae Tumbleweed
Bowiea volubilis Hyacinthaceae Climbing lily
Cassine papiliosa Celastraceae Common saffron
Clivia miniata Amaryllidaceae Bush lily
Cryptocarya Latifolia Lauraceae Broad leaved quince
Cutisia dentate Cornceae Assegaai
Dioscorea sylvatica Dioscoreaceae Elephant’s foot
Eucomis autumnalis Hyacinthaceae Wild pineapple
Gunnera perpensa Gunneraceae Wild rhubarb
Harpagophytum procumbens Pedaliaceae Devil’s claw
Ocotea bullata Lauraceae Stinkwood
Pelargonium sidoides Geraniaceae Umkcaloabo
Pittosporum viridiflorum Pittosporaceae Cheesewood
Rapanea melanophloeos Myrsinaceae Cape beach
Scilla natalensis Hyacinthaceae Blue hyacinth
Siphonochilus aethiopicus Zingiberaceae African ginger
Stangeria eriopus Stangeriaceae Natal grass cycad
Warburgia salutaris Canellaceae Pepperbark tree
Xysmalobium undulatum Asclepiadaceae Uzara
Species Family Popular name
Agathosma betulina Rutaceae Buchu
Agathosma crenulata Rutaceae Buchu
Aponogeton distachyos Aponogetonaceae Waterblommetjies
Amaranthus hybridus Amaranthaceae Marog
Amaranthus tricolor Amaranthaceae Marog
Aspalathus linearis Fabaceae Rooibos tea
Cajanus cajan Fabaceae Pigeon pea
Carpobrotus edulis Mesembryanthemaceae Sour fig
Cleome gynandra Capparidaceae Leafy vegetable
Colocasia antiquorum var. esculenta Araceae Amadumbie
Cyclopia genistoides Fabaceae Honeybush tea
Dovyalis caffra Flacourtiaceae Kei apple 
Plectranthus esculentus Lamiaceae Wild potato
Sclerocarya birrea subsp. caffra Anacardiaceae Marula
Solanum retroflexum Solanaceae Sobosobo berry
Vigna subterranea Fabaceae Bambara groundnut
Vigna unguiculata Fabaceae Cowpea
Table 5: Indigenous edible (food and beverage) plants used in South Africa (Coetzee et al. 1999)
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grammes in Africa. In general, the commercialisation of
plants provides an economic resource for Africa, which
offers business and investment opportunities. This partner-
ship between industry and science can promote sustainable
economic growth and responsible utilisation of plant
resources in Africa.
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Genus Family
Agapanthus spp. Alliaceae
Clivia spp. Amaryllidaceae
Chlorophytum spp. Anthericaceae
Erica spp. Ericaceae
Freesia spp. Iridaceae
Gerbera spp. Asteraceae
Gladiolus spp. Iridaceae
Leucadendron spp. Proteaceae
Leucospermum spp. Proteaceae
Nerine sarniensis Amaryllidaceae
Osteospermum spp. Asteraceae
Pelargoniums spp. Geraniaceae
Plumbago spp. Plumbaginaceae
Protea spp. Proteaceae
Strelitzia spp. Streliziaceae
Ornithogalum spp. Hyacinthaceae
Thamnochortus spp. Restionaceae
Veltheimia spp. Hyacinthaceae
Zantedeschia spp. Araceae
Heliconia Zingiberaceae
Alpinia Zingiberaceae
Table 6: Indigenous ornamental plants that have potential for com-
mercialisation
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